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(57) Pecf)epaT: 

H3o6peTeHne othocmtca k o6nacTw 
yTMJin3aunn oTxoflOB npoMuwneHHoc™, a 
MMeHHO k nepepa6oTKe MeTannnHecKofi 
CTpyxooi. FlpoAyia nepepa6oTKvi mokbt Hafl™ 
npMMeHeHkie a n po m 3 bo act b© btophmhux 
cnnaBOB, b MeTannyprimecKOM npousBOACTBe 
ripn jierapoBamw. Cnoco6 yTnnvi3ai4Mn 
3aKniOHaeTCfl b tom, mto MeTa/innMecKyK) 



CTpy^Ky, npeviMyiAecTBeHHo TUTaHOByjo, 
npeccywT c OAHOBpejvieHHbiM omiiroM, npn stom 
ocTaTOHHoe AaBneHne b Kaiviepe cocTaBrmeT 
1,33 (10" 1 -10~ 3 ) na TeiwinepaTypa HarpeBa 0,6 
0,8 ot TewinepaTypbi rmaajieHMfl MeTanna 
crpy)KKVi m npn yAenbHOM ycunnn npeccoBaHMH 1 
3 ot ripeae/ia TeicyMecTH Meianna CTpyaooi npn 
TeMnepaType npeccoBaHua. 1 3.n. cfc-nw, 2 Ta6n. 
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(54) METHOD OF RECOVERY OF METALLIC CHIPS 

(57) Abstract: 

FIELD: industry waste recovery, recovery 
products may be used at production of 
secondary alloys, at metallurgical 
production for alloying procedures. 
SUBSTANCE: method comprises steps of 
pressing metallic chip, mainly titanium 
chip, with simultaneous annealing of it, 



providing a residual pressure in a pressing 
chamber, equal to 1,33 (10" 1 -10" 3 ) Pa, heating 
temperature, consisting (0.6-0.8) of a 
melting temperature value of the chip metal 
and specific pressing effort, consisting 
(1-3) values of yielding strength of the 
chip metal at pressing temperature. EFFECT: 
enhanced efficiency. 2 cl, 2 tbl 
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H30opeTeHne othocmtca k oonac™ 
yTnnn3ai4MM otxoaob npoMbituneHHoc™, a 
MM6HH0 k nepepa6oTKe MeTannwMecKOfl, b 

MaCTHOCTH THTaHOBOfi, CTpy>KKW. llpOAyKT 

nepepa6oTKM MO>KeT naBm npnivieHeHne b 

(1 pO H 3BOACT B6 BTOpHMHbDC THTaHOBblX CRnaBOB, 

b nepHOfi MeTaxuiyprvin npn nernpoBaHnn u 
pacKMcneHMM craned. 

Han6onee pacnpocTpaHeHHWM (45% ot 
o6mefi Maccw otxoaob) m TpyAHee Bcero 
nepepaoaTbiBaeMbiM bhaom otxoaob HsnaeTCfl 
CTpy)KKa. CnowHOCTM, B03HMKaK)mne npn ee 
noATOTOBKe k npKMeHeHwo, ooycnoaneHbi TeM, 
mto OHa 3aHHMaeT 6onbtiiofi o6"beM, npOHHa, 
3arpfi3HeHa MacnaMM n 3Mynbcn^MH. H3BecTHbi 
cnocoGbi yTwm3ai\m otxoaob MeTannoB nyTeM 
nepepaooTKM hx b 6pnKeTbi, HanpuMep 6pw<eTbi 
Ana MOAno>Mi^npoBaHM5i MyryHa, 6pw<eTbi aha 
npon3BOACTBa MeTannoB. 

HauSonee ojih3kwm k npeAnaraeMowiy 
ABJi«eTCfl cnocoo" yTH/insai^nn THTaHOBbix 
otxoaob ■ c noMou^bK) xonoAHoro 
6pnKeTnpoBaHMfl 4)nrypHbiM nyaHCOHOM npu 
yAe/ibHOM ycmm npeccoBaHi/m 450-600 Mfla. 
nonyMeHHbie 6pw<eTbi 3aTeM mo>kho 
Mcnonb30BaTb b BHAe a/ieicrpoAa npn BwnnaBKe 

CTIMTKOB. 3TOT Cn0CO6 n03BOJlfleT BBOAHTb B 

aneiopoA AO 70% CTpywKH. nonynaeMbie 
6pnKeTbi HMeiOT M3rn6 c M3r >4Mna, nnoTHOCTb 
0,6-0,7 ot TeopeTMHecKOM. 

Cyu^ecTBeHHbiM HeAocTaTKOM aHanoroB m 
npoTOTuna ABnaioTCfl orpaHHneHHH no o6"bewy 
bboammux otxoaob (ao 70%), Manaa nnoTHOCTb 
aneiapOAa (0,6-0,7), mto 3aMeTHO CHWKaeT 
npoMHocTHbie CBOiteTBa 6pnKeTa h 
n po m 3bo ah Ten bHOCT b npOLjecca npn nnaBKe; 
Bbi3biBaeT Heo6xoAHMOCTb nposeAeHHfl 
OTAe/ibHO^ onepai^nn BaKyyMHoro OT>Kvira 
CTpy)KKM, 6e3 KOToporo nnaBKy npaKTWMecxw 

BeCTH HeB03MO)KHO M3-3a CHflbHOrO 

ra30BbiAeneHHfl. 

Ueribto naoSpeTeHUfl flBnaeTCfl co3AaHne 
cnoco6a yTunn3au;nn MeTanxiMMecKvix otxoaob, 
ooecneMHBaioLnero nonyMeHne npoAyicra co 
100% coAepwaHweM otxoaob, noBbiiueHue 

npOHHOCTHblX CBOflCTB M nJlOTHOCTM. 

l^enb AocTMraeTca TeM, mto ujuxTy, 

COCTO«lUyK3 MCKniOMMTe/lbHO M3 MeTaiUIUMeCKVIX 

otxoaob, npeccyioT npn TeMnepaType, 
cocTaB/ifljomefl 0,6-0,8 MOTanna otxoaob, 
yAenbHOM ycnjinn npeccoBaHHq, 
cocTaBn«K)i4MM 1-3 ot npeAena TeKynecTM 
MeTanna npa TeMnepaType npeccoBaHHH, npn 
ocTaTOMHOM AaB/ieHnn b KaMepe 
1,33- (10" 1 -10 -3 ) na b TeneHMe 30-60 mmh, 
oAHOBpeMeHHo b npouecce HarpeBa noA 
npeccosaHMe npOBOAHTca BaKyyMHbJfi OTWwr 
CTpyjKKM Anfl yAaneHHR ra30B. 

Cnoco6 ocyLnecTB/ifltoT cneAyioinMM 
oopaaoM. 

MeTanriMMecKyto CTpyaocy, HanpMMep 
THTaHOBoro cnnaBa, ApoSfiT b MonoTKOBofi 
Apo6nnKe Tuna 188 flP ao pasMepos OTAenbHbix 
nacTULj (5-10)x(5-15) mm. Pa3MonoTyK> CTpy>KKy 
noABepraraT Man-iHTHotf cenapai^MM Ha 
ycTaHOBKe Tuna IIBCy-40 aha yAaneHMfl 
>Kene3 h wx nacT w 14 , aaTeM npoM bi Ba »ot a 
o6ea>KvipviBaK)meM pacTBOpe, HanpMMep, 
coAepxau^eM 20 Tin Kanbi4MHHpoBaHHOM coAbi n 
30 r//i TpHHaTpn^ q^ocqbaTa, nocne nero 
npoMWBawT b BOAe n cymaT. noAroTOB/ieHHyjo 
TaxnM o6pa30M CTpy>KKy 6pnKeTMpy»oT Ha 
npecce ycwnneM 6300 kH c BaKyyMHpoBaHMeM 
30HU npeccoBaHHfl ao AasneHMH 
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1,33(10 " 1 -10" 3 ) na, b TeneHMe 30-60 mmh. 
TeMnepaTypy 6pnKeTnpoBaHM« A^fl THTaHOBbix 
cnnaBOB Bbi6npaiOT b MHTepBane 1 000-1 150°C, 
npw 3tom yAenbHoe ycMnwe npeccoBaHHfl 
cocTaanneT ot 10 ao 30 MHa. B npouecce 
npeccoBaHHfl ao nnoTHOCTH 6pnKeTa 0,8-0,9 ot 
TeopeTunecKofl npOMCXOAHT An0o>y3noHHa« 
cBapKa nacTMu. 

MaTepna/ibi, ncnonb30BaHHbie Ann iumxtw, 
yKa3aHW b Tao/i.1, rAe npviBeAeHbi napaMeTpw 
npeAnaraeMoro cnoco6a m CBoficTBa 
nonyMeHHbtx 6pnKeT08. 

flpn co6n»OAeHMH 3aflsneHHbix napaMeTpoB 
no MMHHMyMy, cpeAHeMy 3HaMeHMio, MaKCHMyMy 
(sapnaHT 1-3) b 6pnKeTe o6ecneHMBaeTC«, no 
cpaBHeHMK) c npoTOTunoM, noBbiiueHMe 
nnoTHOCTH Ha 30-50% m npo^HOCTM na W3rvi6 b 
5-6 pa3. B cnyMae, KorAa napaMeTpw 
Texnpouecca BbixoAflr 3a hhwhmA npeAen 
(BapnaHT 4), opwKeT no CBOv^cTBaM b cpaBHeHnn 
c npoTOTHnoM npeHMyi^ecTB He MMeeT. ripn 
BbixoAe napaMeTpoB sa BepxHuw npeAen 
(BapnaHT 5) CBO^CTsa 6pMKeTa OTpa>KaK)TCfl Ha 
ypoBHe MaTepviana, nonynaeMoro no 
3aPBnpeMbiM napaMeTpaM. OCecneneHne >Ke 
3Tmx napaMeTpoB cBRsaHo c ycno>KHeHneM 
Texnpouecca (b nacTHocTH, BaKyyMHoro 
o6opyAOBaHM^) m 3aMeTHbiM noBbiujeHneM 
3Hepro3aTpaT, KOTopwe He KOMneHcnpy»OTCfl 
nonynaeMbiM ac^cfieKTOM. 

BapwaHTbi 6-9 noKa3biBaK)T, mto 
aHanornMHbiM o6pa30M mokho yTnnn3npoBaTb 
CTpy>KKy TMTaHOBbix cnnasoB h Apyrwx aKTMBHwx 
MeTannoB, tqkhx kbk l^mpkohmm m hmo6mm. 

llpeAnaraeMbi^ cnoco6 no3BonneT 
ncnonb30BaTb MeTannMHecKvie OTxoAbi Ha 100% 
no cpaBHeHMK) c npoTOTHnoM. 

nonyneHHbie 6pnKeTbi npuroAHbi Ann 

BbinnaBKM BTOpHMHblX CnHTKOB, npH 3TOM 

BbinnaBKa cjimtkob n po m 3 bo ah tc^ b 
cTaHAapTHbix BaKyyMHo-AyroBbtx nenax, a 
KOTopbix BbinnaBnnioTCH npaicrMHecKH Bee 
TMTaHOBbie cnnaBbi. 

Flpvi peann3ai4nn npeAnaraeMoro cnoco6a 

HeT Heo6XOAHMOCTH B C03AaHMM HOBblX 

AoporocTonmnx MeTannyprvmecKMx neneR c 
sneiapoHHO-nyneBbiM um nnasMeHHbiM 
mctohhukom Tenna. 

BTopuHHbie cnnaBbi, BbinnaBneHHbte Ha 6aae 
CTpyKKM TexHMHecKoro TMTaHa MapKvi BT1-0, 
HMefOT noBbiiueHHoe no cpaBHeHMto c cepMMHbiM 
cnnasoM Ha 0,05-0,1% coAep^aHMe npMMecePi 

BHeApeHHfl, T3KHX K3K KUCnopOA, 830T H 

ymepoA (Ta6n.2), mto cHVDKaeT hx 
nnacTMHecKMe xapaiaepHCTHKH. OAHaKO 
npHMeHATb Taiwe MaTepnanbi Ann Hy>KA 
HapoAHoro xo3fltfcTBa qenecoo6pa3HO h 
•OKOHOMMMecKM onpaBAaHo. 

YicasaHHbie 6pnKeTbi c ycnexoM Moryr 
ncnonb30BaTbca a nepHoCi MeTannyprMM BMecTO 
qbeppoTHTaHa An« nervipoBaHHfl n pactcvicneHHfl 
CTanefi. 3aMeHa 0eppoTMTaHa Ha 
6pnKeTnpoB3HHyio THTaHOByio CTpy>KKy AaeT 

B03MO>KHOCTb nonyHVITb 3HaHHTenbHbl« 

GKOHOMnnecKUM 30c{)eKT b pe3ynbTaTe pe3Koro 
CHM>KeHnn SHeproeMKOCTM npoqeccoB no 
noAroTOBKe THTaHocoAep>KaiHMX MaTepwanos, 
npuMeHfleMbix b nepHofl MeTannyprviM, 
BbicBo6o>KAeHMM nnaBHnbHbix Mou^HOCTeft no 
npon3BOACTBy 4>eppoTMTaHa. 

(DopMyna M3o6peTeHM«: 

1. cnocos yTnnn3Aqnn 

META/l^klHECKOI?l CTPY>KKM, BKmoHaK>inn8 
noATOTOBKy ujhxtw. BaicyyMHbiW ovmr h 
npeccoBaHHe, oTniiMaiomn^c« TeM, mto 
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npeccoBaHue npoBOAflT b saKyyiwe c 

OflHOBpeMeHHblM ODKMrOM. 

2. Cnocoo" no n.1, OTJiHMaioiUMfic* Tewi, hto 
npeccoBaHue npOBO/^T npn ocTaTOHHOM 
flaB^eHMM B KaMepe 1,33(10* 1 10" 3 ) (la, 



TeMnepaType 0,6 0,8 ot TeMnepaTypw 
nnaRneHMH Marepwana cTpy>KKM, npn yae/ibHOM 
ycM/iMM npeccoBaHMJi 1 3 ot ripe/jena TeKyMecTM 
MaTepviana crpyxKM. 
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BapwaHT 
Texnpo- 
qecca 


Cn/iaa 


flapaMeTpu cnoco6a 


Pe3yjibTaTu 
Mema, cboi/ 


3Kcnepn- 

ICTB3 6pM" 
3 




Aas/ieHwe, 

na 


TeMnepa- 
Typa', °C 


yAe/ibHoe 
yen/we, 
MHa 


BbiAep*- 
Ka. m 


MOCTb. AO- 

nn ot 
TeopeTMMe- 

CKOfl 


OUsr, Mna 


npOTOTun 
1 
2 
3 
4 
5 
6 
7 
8 
9 


BT1-0 
BT1-0 
BT1-0 
BT1-0 

BT1-0 
nT-3B 
BT6 

Zr 

Nb 


1.33-10" 1 
1,33 -10" 2 
1,33-10* 3 

1,33 
1.33-10* 4 
1,33 MO" 2 
U3-10" 2 
1,33 -10' 2 
1,33-10~ 2 


150-200 
1000 
1100 
1150 
900 
1180 
1100 
1100 
1100 
1100 


450-500 

10 

20 
30 
8 

35 
20 
20 
20 
20 


0.5 

0,5 
0.5 
0.5 
0,5 
0,5 
0.5 
0,5 
0.5 


0.6-0.7 
0.80 
0.85 
0,90 
0.70 
0,90 
0,85 
0,85 
0.85 
0,80 


4.2-4,3 
22,3 
23.6 
25.0 
9,5 
25,7 
24,2 
25,0 
23,9 
22,5 




Ta6/i^a 2 


CocTae 


Mac.% 






MapKa 
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Ti 


Al 


Fe 
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Btopmh- 

Hblft THT3H 

BT1-0 
TOCT 
19807-74 


OCHOBHOe 

To xe 


0,3 


0,4 
0,3 


0.1 
0,07 


0,25 
0,20 


0.1 
0,04 


0.010 
0.010 
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